Experimental section
Scheme S1. Synthetic route of CuTEP (1).
2-Trimethylsilylprop-2-ynal (2) 1
Enthynyltrimethylsilane (5.5 mL, 40 mmol) in dry THF (50 mL) was cooled to -40 o C under an argon atmosphere and n-butyllithium (10 M hexane solution, 4.4 mL, 44 mmol) was slowly added followed by 6.2 mL anhydrous DMF (80 mmol). The reaction mixture was warmed up to room temperature and stirred for half an hour. The resulting mixture was poured into 100 mL 0.6 M KH2PO4aq kept in ice-bath and extracted with Et2O (3 × 50 ml). The extract was dried over Na2SO4 then the solvent was carefully removed in vacuum applying cooling bath. The residue was purified by vacuum distillation affording the colorless oil of compound 2 (3.43 g yield 68%). 1 H NMR (500 MHz, CDCl3) δ/ppm 9.19 (s, 1H, -CHO), 0.29 (s, 9H, -Si(CH3)3). 13 C NMR (126 meso-Tetra(trimethylsilanylethynyl)porphyrin (3) 2 Trimethylsilylpropynal (2) (1.26 g, 10 mmol) and pyrrole (0.67 g, 0.7 mL, 10 mmol) were added into 500 mL CH2Cl2 under an argon atmosphere and the resulting mixture was cooled down to -78 o C. Then boron trifluoride etherate (0.24 mL, 2 mmol) was added and stirring was continued for 2 hours. Upon warming up to room temperature and additional stirring for another 1h, DDQ (2,3dichloro-5,6-dicyano-1,4-benzoquinone, 2.25 g, 10 mmol) was added over 10 minutes. The resulting solution was filtered through Celite® and washed by CH2Cl2. Solvent was removed in vacuum and the residue was purified by flash column chromatography on silica gel (hexane: CH2Cl2 = 10:1) affording dark purple product of 3 (0.180 g, yield 10%). 1 H NMR (500 MHz, CDCl3) δ ppm 9.53 (s, 8H, pyrrole-H), 0.66 (s, 36H, -Si(CH3)3), -1.93 (s, 2H, pyrrole -NH). 13 C NMR (126 MHz, CDCl3) δ ppm 105. 89, 103.36, 102.22, 0.26. UV-vis (CH2Cl2, nm) 452, 523, 568, 607, 648, 711. IR (KBr cm -1 ) 3318, 2957 , 2898 , 2140 , 1556 , 1515 , 1474 , 1397 , 1362 , 1340 , 1245 , 1139 , 1058 . MALDI ToF Calc. for [meso-Tetra(trimethylsilanylethynyl)porphinato]copper(II) (4) Cu(OAc)2.H2O (0.200 g, 1 mmol) was added to a solution of 3 (0.140 g, 0.2 mmol) in the mixture of THF/CH2Cl2/Et3N (100/100/20 mL). The reaction mixture was stirred at room temperature under argon atmosphere for 24 hours, then filtered through Celite® and washed by CH2Cl2 (3 × 50 mL). The combined filtrates were concentrated under reduced pressure and the residue was purified by flash column chromatography on silica gel (hexane:CH2Cl2 = 1:1) affording a dark purple solid 4 (0.164 g, 92 %).
UV-vis (CH2Cl2, nm) 454, 588, 632. IR (KBr cm -1 ) 2958 , 2898 , 2146 , 1521 , 1446 , 1407 , 1365 , 1343 , 1306 , 1247 , 1216 , 1167 , 1064 , 1010 Calc. for C40H44N4Si4Cu: [M] + , 755.2; Found: m/z 755.1.
[meso-Tetra(ethynyl)porphinato]copper(II) (1a)
Tetrabutylammonium fluoride (0.315 g, 1 mmol) was added to a solution of 4 (0.100 g, 0.132 mmol) in THF (100 mL) under an argon atmosphere at room temperature. In 30 min MeOH (50 mL) was added and precipitate formed was collected by filtration and washed with fresh MeOH (100 mL) affording a dark purple solid 1a (0.054 g, 87 %).
UV-vis (CH2Cl2, nm) 441, 572, 614. IR (KBr cm -1 ) 3288, 3274, 2092, 1523, 1342, 1215, 1066, 1009, 933, 831, 794, 704, 674, 651, 581, 473 Compounds 1b and 1c were synthesized in a similar way following above described procedure for 1a with some modifications:
1b -reaction was conducted at 0 o C, affording dark purple powder in 92 % yield 1c -additionally 0.5 mL water was added into the reaction mixture, affording dark brown powder in 99 % yield. [5] G.M. Sheldrick, Acta Cryst. C 2015, C71, 3-8. Electrochemical performance of the CuTEP/PP14TFSI/graphite cell was conducted using a 2032 coin-type cell (Hohsen Corp., Japan) assembled in an argon-filled glove box with a concentration of water and oxygen less than 0.1 ppm. Glass fiber filters (GF/D, Whatman) were used as separator.
The The reference CB/PP14TFSI/Graphite cell was fabricated as the same condition as the CuTEP/PP14TFSI/Graphite cell except that the CuTEP material was all replaced by carbon black.
The theoretical capacity (C0, mAh g -1 ) of the CuTEP electrode is calculated according to the relation:
n is the number of electrons transferred during the reaction, n = 2 for CuTEP  CuTEP 2− , F is the Figure S8 . Cycling performance (discharge capacity) of a reference CB/PP14TFSI/Graphite cell (CB = carbon black) at a current density of 0.5 A g -1 for 200 cycles, and then for another 200 cycles at a high current density of 5 A g -1 . The voltage range is 4.0 -0.0 V.
C≡C-H

